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Public participationThis paper examines the relationship between a respondent's estimate of a trafﬁc-related occurrence and his/
her level of annoyance with it. Factors such as trafﬁc ﬂow, speeding, parked cars, standard of the sidewalk,
and cyclists on the sidewalk are tested. The data was collected in 2008 from a questionnaire study sent to
circa 1400 residents living along four arterial streets in Malmö, Sweden. The results indicate that the respon-
dents seem to associate the estimate of occurrence with a rather corresponding or lower level of annoyance.
Deviations from these main results are mainly found for the oldest (>64) age group where high estimate of
occurrence is associated with low annoyance concerning some of the factors.
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The trafﬁc environment is part of everybody's daily surroundings,
and consequently each individual has his/her own opinion on differ-
ent aspects of the trafﬁc system. Since these opinions are based on
personal experiences, there are no such things as right or wrong.
Nonetheless, a successful trafﬁc system is in some sense dependent
on meeting the needs and demands of the public, and it is therefore
vital to increase our knowledge of how the trafﬁc environment is
perceived.
Involvement of the public is encouraged in the Swedish trafﬁc-
planning process [1], but there are several difﬁculties to be consid-
ered concerning e.g. which method to use, sampling of participants,
and interpretation of data. One of the hardest aspects is interpreting
the information the participants may give. The public consists of a
wide range of different individuals, all with individual preferences,
needs, and demands, as well as different abilities, knowledge, and in-
terests. Hence, it can be hard to interpret e.g. why an individual ex-
presses a certain stance or what lies behind an opinion. From a
planner's point of view it might not be necessary to have knowledge
of these underlying factors for each individual, but, it is important to
be aware that there can be variations between the views of different
people or groups of people and how these variations are expressed.
In this paper, we wanted to study how a respondent's estimate of
the occurrence of trafﬁc-related phenomena corresponds to his/her
stated level of annoyance with the same. The reason that we ﬁnd
this relationship interesting is that there is a suspicion that, when
asked questions on e.g. speciﬁc and local trafﬁc-situations, the+46 46 12 32 72.
, ase.svensson@tft.lth.se
ssociation of Trafﬁc and Safety Scienrespondents may use the response as an opportunity to make com-
plaints about trafﬁc-related issues in general. By comparing estimates
of occurrence with stated level of annoyance of the same phenomena,
we hope to receive information on which level of occurrence the
annoyance is based on, e.g. if low estimates of occurrence may gener-
ate high levels of annoyance or vice versa, or if they are correspond-
ing. Knowledge of this relationship can be useful for planners when
communicating with the public about their general or speciﬁc view
of the trafﬁc situation in e.g. their neighborhood or city. Is there a
need for the planner to differentiate between estimated occurrence
and stated annoyance or can they be treated as equal? Is the stated
level of annoyance based on an actual experienced occurrence of a
phenomenon and vice versa; is the level of actual experience of the
occurrence reﬂected in the level of annoyance? Are there differ-
ences between and/or within groups of road-users? The trafﬁc-
related factors analyzed in this paper are: trafﬁc ﬂow, speeding,
parked cars, standard of the sidewalk, and cyclists on the sidewalk.
Groups of respondents are divided on gender, age, which street the
respondent lives on (street) and how often the respondent walks
in his/her neighborhood (walking frequency), and are used as inde-
pendent variables in the analyses.
To our knowledge there is little research reﬂecting correlations
between occurrence and annoyance. A study by Berglund [2] con-
cludes that the response regarding annoyance of noise is very depen-
dent on the exposure conditions, meaning that similar ratings given
by individuals in different circumstances may not be a reﬂection of
the same experience. The authors stress that, in order to compare
stated levels of annoyance, it is important to identify stable and
equal frames of references for the respondents. The analyses in this
paper are based on data from a questionnaire where the respondents
were residing on four different streets. The respondents were asked
to answer the questionnaire with their speciﬁc street in mind. Sinceces. Published by Elsevier Ltd. All rights reserved.
Table 1
Characteristics for the street segments A–D.
Street Number
of lanes
Sidewalk
width
(m)a
Separated
bicycle
facilities
On-street
parking
Presence of
commercial
amenities
AADTb Speed
(km/h)
Av. 85%
A 2+2 3–4 No Yes Sparse 19,300 42 53
B 2+2 3–4 No Yes Sparse 16,300 48 57
C 1+1 2–2.5 No Yes Dense 5200 33 42
D 1+1 2–3 No Yes Dense 11,700 37 49
a Approximated along the street segment.
b Annual average daily trafﬁc.
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same for all respondents living there, each street is considered to
serve as an equal frame of reference for these respondents.
Even though the amount of research on occurrence and annoy-
ance is limited there is an extensive amount of research made on
factors affecting either a respondent's assessment/estimate of oc-
currences or rating of annoyance, or factors affecting both. There is
much research made on factors that can affect an individual's expe-
rience of the trafﬁc environment and thereby response to a survey
question regardless of whether it embraces occurrence or annoy-
ance. Examples are: survey-related factors as choice of response
scales [3], question order [4], and phrasing [5][6]; personal-related
factors as gender [7][8][9], age [10][11][12], and if the respondent
is made accountable for the statement[13]; and factors related to
movement in the surrounding environment as for instance how often
a person walks in their neighborhood [14][15], and impact of envi-
ronmental attributes [16]. The mentioned factors are even more
complicated if they are discussed in terms of psychology, a person's
cognitive preconditions and limitations as well as factors as atti-
tudes, values and norms. For instance is a person's perception of
risk inﬂuenced by how the person imagines and/or memorizes the
risk, which may bias the perception [17].
When considering estimates of occurrence, individuals' abilities
of making objectively correct assessments have been discussed in
the literature with results indicating that people have difﬁculties
making assessments (e.g. [18]) as well as results showing abilities
of making rather accurate assessments (e.g. [19]). There are several
reasons for variations such as these. An individual's recollection of
a self-experienced event is for instance inﬂuenced by factors as the
event's regularity and the similarities between different events, indi-
cating that the more regular and/or similar an event is, the more
accurate is the estimate of its occurrence [20]. Burton [21] summa-
rizes the various factors that a respondent bases his/her frequency
estimate on and mentions e.g. recall and computations of episodes
from a speciﬁc time-frame, estimates of occurrences based on gener-
al recollections, or estimates made automatically without reﬂection.
Even though accuracy of the occurrence estimates is not of speciﬁc
focus in this paper, reasons of variations in ratings are interesting
in the comparison with stated annoyance.
Respondents' stated level of annoyance is quite likely to be inﬂu-
enced by similar factors as mentioned above for the estimates of
occurrence. However, since annoyance is strictly related to the indi-
vidual it cannot be compared to corresponding objectively measured
data. Annoyance is a common measure in studies on experiences
and disturbance of noise and the results show that there are further
factors to take into consideration. Such a factor is for instance the
importance of equal frames of references in order to make com-
parisons of statements of annoyance mentioned above [2]. Similar
experiences, also in the ﬁeld of noise, are discussed by Brown [22]
in terms of the adaptation level theory, meaning that respondents
base their assessments both on the current experience as well as
on an individual level of adaptation evolved from former experi-
ences. In other words, both examples above illustrate that the level
of annoyance expressed by different individuals is hard to compare
due to differences in their current and prior experiences.
This paper is the third step in a questionnaire study introduced in
Wahl [14], and followed up in Wahl [5], which was carried out among
circa 1400 residents along four arterial streets in Malmö, Sweden. The
overall goal of the questionnaire was to identify important issues
when collecting subjective opinions on trafﬁc-related phenomena,
in order to simplify and clarify the involvement of public participants.
The analyses in the ﬁrst step showed that it may be more interesting
to control for the respondents' walking frequency along their street,
instead of e.g. gender and age, and implied that the respondents, as
wished-for in the study, were quite able to respond to the survey
questions with their speciﬁc street in mind [14]. The second stepshowed that minor variations in question phrasing can bias the re-
spondents' answers and consistency in phrasing was recommended.
Further examination of the responses correspondence to objectively
measured data implied that a respondents' ability to accurately
estimate the occurrence of speeding and injury accidents varied
and seemed to be connected to factors such as the choice of response
scales, phrasing, and the phenomenon's characteristics [5]. The
purpose of this paper is to further contribute to the knowledge of
important trafﬁc-related issues when communicating with public
participants.
2. Method
Detailed methods' descriptions for the questionnaire are pre-
sented in Wahl [14]. However, a brief description plus additional rel-
evant methods for this paper are presented in this section.
2.1. Study design
The data analyzed in this studywas collected in 2009 from a ques-
tionnaire sent to respondents residing along segments of four differ-
ent major arterial streets (noted A, B, C, and D) in Malmö, Sweden.
The streets in the study are important links in the trafﬁc network.
They are also multifunctional in that they serve several and often
conﬂicting functions such as a strategic and complementary role in
the city's network, at the same time facilitating movements along
and across the street. In addition there are non-transport related
functions as shopping and socializing. As one of the objectives with
the questionnaire study was to analyze if street characteristics, as
e.g. number of lanes, speed levels and volumes of different trafﬁc
modes, may affect respondents' statements the streets in the study
were selected in such a way that some characteristics are similar
while others differ between the streets. The characteristics of the
street segments are described in Table 1. The results of these
analyses can be found in [5,14]. The main objective, however, is to
analyze the relationship between an individual's stated level of
occurrence of a phenomenon and the associated level of annoyance.
It should therefore be emphasized that the independent street char-
acteristics are not of main interest in these analyses, but used where
relevant in the discussions.
The choice of residents as respondents was made in order to en-
sure familiarity with the street segment, and at least some acquain-
tance with the circumstances on which the questions were asked.
The questionnaire was personally addressed to one member, who
was over 19 years of age, in each household with instructions to an-
swer the questions with their speciﬁc street segment in mind
(marked on an enclosed map). To ensure a good response rate, the
ﬁrst dispatch was followed up with two reminders, a postcard after
circa 2 weeks and another full questionnaire 2 weeks later. The ﬁnal
version of the questionnaire was preceded by a pilot study which
led to minor modiﬁcations in the study design. The questionnaire
was sent out by post to 1388 households in total and the response
rate was circa 67% (919 surveys). Table 2 displays the response fre-
quencies divided into the independent variables used in the analyses.
Table 2
Response frequencies divided into the independent variables used.
Total Gender Age Walking frequency
Total
within
gender
Man Woman Total
within
age
19–29 30–44 45–64 65– Total
within
WF
Seldom Often
Street Street A 143 143 57 (39.9%) 86 (60.1%) 144 40 (27.8%) 65 (45.1%) 14 (9.7%) 25 (17.4%) 142 32 (22.5%) 110 (77.5%)
Street B 188 185 88 (47.6%) 97 (52.4%) 188 28 (14.9%) 93 (49.5%) 43 (22.9%) 24 (12.8%) 184 33 (17.9%) 151 (82.1%)
Street C 264 258 122 (47.3%) 136 (52.7%) 264 34 (12.9%) 61 (23.1%) 81 (30.7%) 88 (33.3%) 257 40 (15.6%) 217 (84.4%)
Street D 281 275 99 (36.0%) 176 (64.0%) 281 24 (8.5%) 69 (24.6%) 69 (24.6%) 119 (42.3%) 276 63 (22.8%) 213 (77.2%)
Gender Man 366 366 47 (12.8%) 128 (35.0%) 104 (28.4%) 87 (23.8%) 362 68 (18.8%) 294 (81.2%)
Woman 495 495 79 (16.0%) 159 (32.1%) 103 (20.8%) 154 (31.1%) 484 98 (20.2%) 386 (79.8%)
Age 19–29 126 125 27 (21.6%) 98 (78.4%)
30–44 288 283 45 (15.9%) 238 (84.1%)
45–64 207 207 44 (21.3%) 163 (78.7%)
65- 256 244 52 (21.3%) 192 (78.7%)
Walking
frequency
Seldom 168
Often 691
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The questionnaire covered, among other things, the following
trafﬁc-related phenomena; trafﬁc ﬂow, speeding, parked cars, stan-
dard of the sidewalk, and cyclists on the sidewalk. The questions on
the same items were placed together in question blocks (QB) consist-
ing of an initial question on occurrence, directly followed by a ques-
tion on annoyance (except for the questions regarding speeding
and trafﬁc ﬂow where the respondents also were asked to state the
occurrences on deﬁned periods of the day) (see Table 3). Note that
if the respondent's estimate of occurrence was “never”, he/she was
supposed to skip the question on annoyance. Regarding the questions
of occurrence and annoyance, the respondents were asked to answer
according to level of agreement on a rating scale ranging from “To a
small extent” to “To a large extent” or “Very seldom” to “Very
often”, plus the alternative “Not at all” or “Never”. The scale steps in
between were not deﬁned.
The tested question blocks were identiﬁed in a focus group study
with residents in another major arterial street in Malmö, Sweden,
and were according to the focus group participants, typical problems
or situations related to their street environment [23].
Since the data analyzed in this paper originates from a larger ques-
tionnaire, where several analyses are conducted, there are some ana-
lytical consequences which must be taken into consideration. One
part of the total analyses of the questionnaire consisted of analyzing
the potential response effect due to minor phrasing variations. In
total, three questions were somewhat modiﬁed in the questionnaires
received by half of the respondents in the four study areas. Only one
of these questions (the question concerning speeding) is used in theTable 3
The analyzed question blocks (QB).
Question
Estimate of occurrence Level of annoyance
QB1
Trafﬁc ﬂow
To what extent is there too
much trafﬁc in your street?
Is too much trafﬁc in
your street a problem
for you?
QB2
Speeding
To what extent do the cars
exceed the speed limit in
your street?
Is speeding in your
street a problem for
you?
QB3
Parked cars
To what extent are there
too many parked cars in
your street?
Are parked cars in your
street a problem for
you?
QB4
Standard of the sidewalk
Is the standard of the
sidewalks in your
street poor?
Is a poor standard of
sidewalks a problem
for you?
QB5
Cyclists on the sidewalk
Are there cyclists on the
sidewalks in your street?
Are cyclists on the
sidewalk a problem
for you?analyses of this paper. Since no signiﬁcant response effects due to
phrasing are found concerning this question (see [5]), this paper con-
siders the two phrasings to be equivalent and uses the total sample in
the analyses.2.3. Data analysis
The data was coded and analyzed, using SPSS version 17.0. The
rating scales are coded with corresponding values, 0 for the alterna-
tive “Never” and 1–5 for the rating alternatives, with 1 representing
the “Very seldom” and 5 representing the “Very often” alternative
(or equivalent).
The analyses carried out in this paper are performed in several
steps. Initially, Spearman's rank correlation test is used to test the cor-
relations between the responses to the questions on occurrence and
the questions on annoyance. The correlations are considered signiﬁ-
cant at the 0.01 level. Even though coefﬁcients of variations are not
supposed to be used with non-parametric data, values are declared
for illustrative reasons.
Binary logistic regressions are carried out in order to analyze
whether there are different groups of respondents who tend to
answer in speciﬁc ways on the questions on estimate of occurrence
and level of annoyance. In Fig. 1, example plots of the relationship be-
tween these variables are presented, with the groups of responses
marked (here multiplied by a random range (−0.25; 0.25) in order
to simplify the illustration and interpretation of the varying number
of respondents in each category). In the ﬁrst part of these analyses
(part A) a group of “normal” responses is identiﬁed, represented by
the white diagonal area, consisting of responses where the estimate
in one question corresponds to the answer in the other question
±1 scale step. Respondents outside this “normal” category are iden-
tiﬁed as respondents who experience a high level of occurrence but
a low level of annoyance (HO/LA) and a low level of occurrence but
a high level of annoyance (LO/HA). In part A, the odds of belonging
to a category outside the “normal” category (i.e. HO/LA or LO/HA)
are calculated with the subgroups Street, Age, Gender and Walking
Frequency as independent variables. Binary logistic regressions are
performed for each question block, comparing HO/LA versus “nor-
mal” and LO/HA versus “normal”. In the second part (part B), the
diagonal group of“normal” responses in part A is divided into two
groups representing high levels of both occurrence and annoyance
(HO/HA) and low levels of both (LO/LA). Here, the odds of belonging
to the HO/HA group are calculated for each question block. The same
independent variables as in part A are used. In the Walking Frequen-
cy variable the variable is dichotomized into one group consisting of
respondents who reported that they walked seldom (i.e. “Never” to
“Several times per month”) and often (i.e. “Several times per week”
Fig. 1. Examples of scatter plots between questions on estimate of occurrence and level of annoyance where the diagonal represents the respondents in the “normal” category.
114 C. Wahl et al. / IATSS Research 35 (2012) 111–119to “Everyday”). Analyses of interactions between the subgroups are
not examined due to the small sizes of the samples.
All logistic regressions are performed as Wald Backward stepwise
procedures, with p for removal set at 0.10 and p for statistical signif-
icance set at 0.05.
3. Results
The following section contains the results from the analyses of the
relationship between the questions regarding estimate of occurrenceTable 4
Response frequencies divided into question blocks (QB) and subgroups (Street, Gender, Ag
Totala Street
A B C D
Part A QB1
(Trafﬁcﬂow)
LO/HA
“Normal”
HO/LA
3
561
232
0
107
31
0
142
35
2
143
83
16
83
QB2
(Speeding)
LO/HA
“Normal”
HO/LA
61
612
144
7
107
24
4
144
34
33
156
46
1
20
40
QB3
(Parked cars)
LO/HA
“Normal”
HO/LA
5
526
178
2
86
28
1
109
36
2
153
66
17
48
QB4
(Standard of the sidewalk)
LO/HA
“Normal”
HO/LA
33
453
77
9
79
10
6
73
10
5
151
32
1
15
25
QB5
(Cyclists on the sidewalk)
LO/HA
“Normal”
HO/LA
32
584
190
3
82
55
1
119
60
17
179
28
1
20
47
Part B QB1
(Trafﬁcﬂow)
LO/LA
HO/HA
126
435
23
84
27
115
48
95
2
14
QB2
(Speeding)
LO/LA
HO/HA
181
431
15
92
23
121
74
82
6
13
QB3
(Parked cars)
LO/LA
HO/HA
343
183
63
23
87
22
72
81
12
57
QB4
(Standard of the sidewalk)
LO/LA
HO/HA
348
105
71
8
67
6
90
61
12
30
QBS
(Cyclists on the sidewalk)
LO/LA
HO/HA
324
260
48
34
70
49
120
59
8
11
a Based on street.and level of annoyance. The analyzed question blocks are Trafﬁc ﬂow
(QB1), Speeding (QB2), Parked cars (QB3), Standard of the sidewalk
(QB4), and Cyclists on the sidewalk (QB5).
3.1. The relationship between the questions on estimate of occurrence
and level of annoyance
Initially, a Spearman's rank-correlation test was performed, which
showed a moderate correlation between the questions on estimate of
occurrence and level of annoyance. The correlation coefﬁcients (r) aree, Walking Frequency) for the analyzed categories in parts A and B.
Gender Age (years) Walking frequency
Woman Man 19–29 30–44 45–64 >64 Seldom Often
1
9
3
316
132
0
239
96
0
90
32
1
226
48
1
130
57
1
115
95
1
103
46
2
455
181
7
5
31
356
71
29
248
70
9
89
23
19
218
41
13
158
24
20
147
56
15
103
34
46
504
107
0
8
4
290
108
1
231
66
1
73
27
3
184
46
1
137
37
0
132
68
1
106
29
4
415
147
3
0
25
260
37
8
187
39
5
64
13
9
152
27
8
113
21
11
124
16
3
85
15
30
364
60
1
4
23
322
102
7
254
86
1
69
47
14
179
75
6
149
34
11
187
34
8
110
29
24
469
158
8
1
56
260
66
173
27
63
52
174
16
114
31
84
29
74
97
358
9
6
99
257
79
169
21
68
42
176
48
110
70
77
34
69
146
358
1 187
103
152
79
54
19
123
61
84
53
82
50
75
31
264
151
0 196
64
146
41
58
6
129
23
84
29
77
47
76
9
269
95
6
8
182
140
138
116
58
11
123
56
72
77
71
116
68
42
252
217
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0.665, saying consequently that the coefﬁcient of variation (r2) ranges
between circa 0.3 and 0.5. All correlations are signiﬁcant (pb0.01).
The analyses of the relationship between estimate of occurrence
and level of annoyance are performed in two steps, part A and B (de-
scribed above). The response frequencies in these parts, divided into
question blocks (QB) and the subgroups Street, Gender, Age, and
Walking Frequency, are presented in Table 4. In part A, the responses
are primarily in the“normal” category, and secondarily in the high
occurrence/low annoyance (HO/LA) category. Few responses are in
the low occurrence/high annoyance (LO/HA) category.
Part A analyses the questions on estimate of occurrence and level
of annoyance for the total number of respondents in the categories
high occurrence/low annoyance (HO/LA) versus “normal”, and low
occurrence/high annoyance (LO/HA) versus “normal”. Results from
the binary logistic regressions are presented in Table 5. The OR's in
Table 5 are to be interpreted as the odds of answering in the category
that is not the “normal” (i.e. in HO/LA or LO/HA). Signiﬁcant effects
(pb0.05) are found for the variables Street, Gender, and Age. In the
groups LO/HA the number of respondents for QB1 (Trafﬁc ﬂow) and
QB3 (Parked cars) is considered too small in order to draw any con-
clusions on statistical signiﬁcance. No signiﬁcant effects (pb0.05)
are found for the group Walking Frequency.
The Street variable is statistically signiﬁcant (pb0.05) for QB2
(Speeding) and QB5 (Cyclists on the sidewalk). Concerning QB2Table 5
Values and ranges of Odds Ratios (95% CI) of the main effects of QB1–QB5 where statistically
italics.
Street Age
A B C D 19-29 y
QB1
(Trafﬁc ﬂow)
HO/LA vs.
“Normal”
Sig. 0.083 0.017 0.082 0.134 0.004
OR 0.64 0.56 1.00 0.74 0.48
95%
CI
0.38–1.06 0.34–0.90 0.50–1.10 0.28–0.
LO/HA vs.
“Normal”
Sig.
OR
95%
CI
QB2
(Speeding)
HO/LA vs.
“Normal”
Sig. 0.230
OR 0.71
95%
CI
0.40–1.
LO/HA vs.
“Normal”
Sig. 0.005 0.000 0.000 0.003
OR 0.30 0.13 1.00 0.039
95%
CI
0.11–0.67 0.05–0.38 0.21–0.72
QB3
(Parked cars)
HO/LA vs.
“Normal”
Sig. 0.596 0.889 0.074 0.013 0.146
OR 0.86 0.97 1.00 0.57 0.66
95%
CI
0.50–1.49 0.58–1.59 0.36–0.89 0.38–1.
LO/HA vs.
“Normal”
Sig.
OR
95%
CI
QB4
(Standard of
the sidewalk)
HO/LA vs.
“Normal”
Sig.
OR
95%
CI
LO/HA vs.
“Normal”
Sig.
OR
95%
CI
QB5
(Cyclists on
the sidewalk)
HO/LA vs.
“Normal”
Sig. 0.000 0.447 0.000 0.001 0.001
OR 1.00 0.83 0.26 0.44 1.00
95%
CI
0.52–1.34 0.15–0.46 0.27–0.72
LO/HA vs.
“Normal”
Sig. 0.018 0.198 0.074 0.574 0.058
OR 1.00 0.22 3.27 1.47 0.14
95%
CI
0.02–2.20 0.89–12.01 0.38–5.68 0.02–1.0
Variables entered in step 1: Street, Age, Gender, Walking frequency.(Speeding), respondents living along Street C were more likely to
answer in the LO/HA category in comparison to respondents in the
other streets. Regarding QB5 (Cyclists on the sidewalk), respondents
living in Street A and Bweremore likely to answer in the HO/LA catego-
ry in comparison to respondents in Street C and D. The pattern is the
contrary regarding the LO/HA category where respondents on Street C
and D were more likely to respond in comparison to respondents in
Street A and B.
The Age variable is statistically signiﬁcant (pb0.05) concerning
four of the ﬁve question blocks (Trafﬁc ﬂow, Speeding, Parked cars,
and Cyclists on the sidewalk). Regarding QB1 (Trafﬁc ﬂow), QB2
(Speeding) and QB3 (Parked cars), the respondents in the oldest
age group (>64 years) were more likely to give a response in the
HO/LA category in comparison to the other age groups. Concerning
QB5 (Cyclists on the sidewalk), the results show that the likelihood
of giving a response in the HO/LA category decreases continuously
with age, meaning that the youngest age group (19–29 years) were
most likely to give a response here.
The Gender variable is statistically signiﬁcant (pb0.05) concern-
ing QB2 (Speeding), QB4 (Standard of the sidewalk) and QB5 (Cyclists
on the sidewalk). Regarding QB2, men were more likely to answer in
the HO/LA category in comparison to women. For QB4 and QB5
women were more likely to answer in the LO/HA category than men.
In part B, analyses are performed in order to see if respondents
who answered in the categories along the “Normal” belonged tosigniﬁcant differences (pb0.05) are found in Part A. Signiﬁcant differences (pb0.10) in
Gender Walking frequency
ears 30-44 years 45-64 years >64 years Woman Man Seldom Often
0.000 0.004 0.000
0.28 0.54 1.00
79 0.18–0.43 0.35–0.82
0.004 0.001 0.002 0.038 0.056
0.50 0.39 1.00 1.00 1.49 1.55 1.00
24 0.31–0.80 0.23–0.67 1.02–2.19 0.99–2.44
0.076
1.79 1.00
0.94–3.39
0.001 0.004 0.003
0.44 0.49 1.00
16 0.28–0.72 0.30–0.80
0.048
1.00 0.44
0.19-0.99
0.016 0.002 0.000
0.55 0.41 0.34
0.34–0.90 0.24–0.72 0.19–0.59
0.076 0.074 0.075 0.021
1.00 0.44 0.44 1.00 0.36
7 0.18–1.09 0.18–1.09 0.15–0.86
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occurrence/low annoyance” (LO/LA) and “high occurrence/high an-
noyance” (HO/HA). The results from the binary logistic regressions
are presented in Table 6. The OR's in Table 6 are to be interpreted
as the odds of answering in the HO/HA category. Signiﬁcant effects
(pb0.05) are found within all subgroups (Street, Age, Gender, and
Walking Frequency).
The Street variable is statistically signiﬁcant regarding all question
blocks, and especially Street C differs from the other streets. For QB1
(Trafﬁc ﬂow), QB2 (Speeding) and QB5 (Cyclists on the sidewalks),
respondents in Street C are the least likely to answer in the HO/HA
category in comparison to the other streets. Regarding QB3 (Parked
cars) and QB4 (Standard of the sidewalks), respondents in Street C
are the most likely to answer in the HO/HA category.
The Age variable is statistically signiﬁcant for four of the ﬁve
question blocks (Trafﬁc ﬂow, Speeding, Standard of the sidewalk,
and Cyclists on the sidewalk). Regarding QB1 (Trafﬁc ﬂow), respon-
dents aged 45–64 years were the most likely to belong to the HO/HA
category. In the case of QB2 (Speeding), the oldest age category
(>64 years) is the least likely to belong to the HO/HA category. Re-
garding QB4 (Standard of the sidewalk) and QB5 (Cyclists on the
sidewalk), there are continuous age trends showing that the odds
of answering in the HO/HA category increased with increasing age.
The Gender variable is only signiﬁcant in QB1 (Trafﬁc ﬂow), where
men are less likely than women to belong to the HO/HA category.
The Walking Frequency variable is signiﬁcant for QB1 (Trafﬁc
ﬂow), QB4 (Standard of the sidewalk) and QB5 (Cyclists on the side-
walk), where respondents who state that they walked more seldom
are less likely to belong to the HO/HA category than the respondents
who state that they walked more often (several times per week or
more).
4. Discussion
The overall aimof the questionnaire study,which is partly presented
in this paper and partly presented in [5] and [14], is to gain better un-
derstanding of how and in what respects respondents' answers to
trafﬁc-related questions can be affected. Hopefully, the acquired knowl-
edge may contribute to simplify the communication between trafﬁc
planners and road users. This paper covers analyses regarding whether
there is a relationship between an individual's stated level of annoyanceTable 6
Values and ranges of Odds Ratios (95% CI) of the main effects of QB1–QB5 where statistically
italics.
Street Age
A B C D 19–29 year
QB1
(Trafﬁc ﬂow)
LO/LA vs.
HO/HA
Sig. 0.008 0.002 0.001 0.001 0.000
OR 2.32 2.48 1.00 2.72 0.24
95%
CI
1.25–4.33 1.38–4.47 1.54–4.78 0.12–0.51
QB2
(Speeding)
LO/LA vs.
HO/HA
Sig. 0.000 0.000 0.000 0.002 0.018
OR 4.97 4.19 1.00 2.05 2.15
95%
CI
2.58–9.59 2.37–7.39 1.31–3.21 1.14–4.05
QB3
(Parked cars)
LO/LA vs.
HO/HA
Sig. 0.000 0.000 0.000 0.000
OR 0.32 0.21 1.00 0.40
95%
CI
0.18–0.56 0.12–0.37 0.26–0.63
QB4 (Standard of
the sidewalk)
LO/LA vs.
HO/HA
Sig. 0.002 0.000 0.000 0.001 0.000
OR 0.26 0.17 1.00 0.39 1.00
95%
CI
0.11–0.61 0.07–0.43 0.23–0.68
QB5 (Cyclists on
the sidewalk)
LO/LA vs.
HO/HA
Sig. 0.001 0.003 0.000 0.000 0.000
OR 2.70 2.26 1.00 2.86 1.00
95%
CI
1.46–4.99 1.32–3.88 1.82–4.49
Variables entered in step 1: Street, Age, Gender, Walking frequency.of a trafﬁc-related phenomenon and his/her estimate of the extent to
which this phenomenon occurs. Where possible, analyses are carried
out in order to see if there are relationships with regard to the deﬁned
subgroups Street, Age, Gender, andWalking Frequency. The tested phe-
nomena are Trafﬁc ﬂow, Speeding, Parked cars, Standard of the side-
walk, and Cyclists on the sidewalk.
This section contains an initial discussion on the correspondence
between occurrence and annoyance (section 4.1), followed by a dis-
cussion with regard to the analyzed subgroups (section 4.2). The lat-
ter discussions are based on whether speciﬁc subgroups differed from
the “normal” category (part A) as well as whether the respondents
who answered in the “normal” category belonged to speciﬁc sub-
groups (part B).4.1. The relationship between occurrence and annoyance
The results show that the stated estimate of occurrence to a large
extent is equivalent to the level of annoyance and vice versa
(r2=0.3–0.5, pb0.01). When taking into consideration the responses
within the range that is considered the“normal” category (the chosen
scale step ±1 in one of the questions and vice versa) in this paper,
they show an even better correspondence. Variations of this pattern
are especially pronounced in the high occurrence/low annoyance cate-
gory and may in particular be traced to age, and somewhat to the spe-
ciﬁc streets in which the respondents were living. The speciﬁc results
of the subgroups will be discussed further in section 4.2.
The fact that few respondents differ from the “normal” category
imply that the respondents' stated level of annoyance mainly seem to
be based on actual experience of an occurring event, i.e. that neither
the ratings of occurrence nor annoyance is exaggerated in relation to
each other. The results in Wahl [14] showed that the respondents in
the four streets were able, in comparison to each other, to give reason-
able estimates of occurrences regarding trafﬁc ﬂow and speeding (the
rating of occurrence was the lowest in the street with the lowest objec-
tively measured values and so on). The results in this paper imply that
the associated level of annoyance follows the same pattern, i.e. that
the street with lowest objectively measured values generates less
annoyance than the other streets and so on. There are, however, devia-
tions from this pattern, where groups of respondents answered in the
HO/LA or LO/HA categories. Discussions on the impact of thesesigniﬁcant differences (pb0.05) are found in Part B. Signiﬁcant differences (pb0.10) in
Gender Walking frequency
s 30–44 years 45–64 years >64 years Woman Man Seldom Often
0 001 0.001 0.002 0.002 0.047
0.35 1.00 0.32 1.00 0.52 0.59 1.00
0.19–0.67 0.16–0.66 0.34–0.79 0.36–0.99
0.000 0.003 0.000
3.01 2.10 1.00
1.82–4.99 1.28–3.46
0.285 0.050 0.001 0.027
1.71 2.69 5.23 0.59 1.00
0.64–4.56 1.00–7.22 1.99–13.72 0.37–0.94
0.035 0.000 0.000
2.20 6.34 9.28
1.06–4.56 3.00–13.42 4.42–19.51
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are found in section 4.2.2.
From a planner's point of view, these results are interesting since
they imply that few respondents seemed to express an exaggerated
level of annoyance in relation to the occurrence and separation be-
tween questions on occurrence and annoyance might not be neces-
sary. Though, it must be mentioned that far from all respondents
stated any occurrence at all and naturally could not make an estimate
of annoyance (missing values included). When asking individuals
about their experiences concerning different aspects, there is always
a risk that it is hard to control for or understandwhy certain answers
are given. The reasons for giving an answer may be e.g. social desir-
ability, emotional state at themoment, or an attempt to answer hon-
estly. There is a risk that an individuals' annoyance with something
may affect the discussion of the matter, but the results in this paper
indicate that annoyance was rather equivalent, or modest in rela-
tion, to the stated occurrence.
If the design of the questionnaire may have had an impact on the
outcome, so that the annoyance did not seem exaggerated in rela-
tion to the stated level of occurrence, is open to discussion. The
questions on occurrence and annoyance were deliberately placed
together in the questionnaire, and respondents who reported “No
occurrence” were not supposed to report any level of annoyance.
This was done since we were primarily interested in the level of an-
noyance of the respondents who reported of actual experience of an
occurrence. Sterngold et al. [4] tested the impact of preceding ques-
tions covering whether a respondent was at all concerned about an
item before asking for a speciﬁcation of the degree-of concern, and
found that a preceding question lowered the tendency to overstate
the degree-of-concern. Even though the preceding question on oc-
currence, in this questionnaire, was not formulated as a yes or no
question, the preceding position may have had the same impact on
the level of annoyance and hence affected the rating. Another expla-
nation may be that the respondents in some sense were made
accountable for their expression of annoyance through their rating
of occurrence. Previous studies have shown that individuals seem
to make more modest self-assessments when made accountable
for their statements [13]. The relationship may also be explained
by respondents simply ticking approximately the corresponding
box in both questions. Nevertheless, it would be interesting to fur-
ther study the questions separately in order to validate the results.
4.2. Analyses of the subgroups Age, Street, Gender, and Walking frequency
This section contains the results for the tested subgroups Age, Street,
Gender, and Walking Frequency. The discussions cover analyses of the
groups that deviate from the “normal” category (HO/LA and LO/HA) –
part A – as well as analyses within the “normal” category (part B).
Where relevant, the results are discussed with regard to potential im-
pact of independent street characteristics presented in Table 1. How-
ever, it should be noted that since the main objective in this paper
is to evaluate the relationship between experienced occurrence and
annoyance, the independent data available is only used to add further
explanations to the relationships.
4.2.1. Age
The subgroup that turns out to be interesting throughout the
analyses is Age, and in particular the respondents in the oldest age
group (>64). Previous studies have shown that Age can be hard to
separate from other factors as e.g. Gender [10]. There are signiﬁcant
differences within the Age variable for QB1 (Trafﬁc ﬂow), QB2
(Speeding), QB3 (Parked cars) and QB5 (Cyclists on the sidewalk)
when the high occurrence/low annoyance (HO/LA) category is com-
pared to the“normal” category (part A). For QB1-3 the oldest age
group differs signiﬁcantly from the other age groups, indicating that
the respondents who make up the HO/LA category are more likelyto belong to the oldest age group than any other age group. These re-
sults are somewhat surprising as there may be a preconception that
older people complain more. One explanation could be that the re-
spondents in the oldest age group walk less in their local neighbor-
hood and therefore report less annoyance, while still experience the
occurrence since they are residents and therefore are exposed.
Though, analyses of the respondents walking frequency in their
neighborhood showed no differences between the age groups
19–29. 35–64 and >64 years, and that the respondents aged 30–44
walked to a slightly more frequent extent [14]. However, the precon-
ception that older people complain more than younger is reﬂected
in QB5 (Cyclists on the sidewalk) where there is a continuous age
trend which implies that the older the age group, the less likely the
association of high occurrence with low annoyance in relation to
the other age groups. The behavior of cyclists has been shown to be
a considerable problem for elderly pedestrians [24], and studies
have shown that elderly pedestrians consider the absence of cyclists
on the sidewalk important, while the reported satisfaction of absent
cyclists is rather low [25]. The result in this paper, regarding cyclists,
is therefore not surprising. QB5 together with QB4 (Standard of
the sidewalk), embrace issues that are especially important for older
individuals. This is reﬂected in the analyses of the responses of the
“normal” category (part B), where the odds of associating high occur-
rence with high annoyance (HO/HA), instead of low occurrence/low
annoyance (LO/LA), increases continuously with age, meaning that
the older the respondent, the more likely it is to associate high occur-
rence with high annoyance.
In the analyses of the Age variable, it seems that the characteris-
tics of the question blocks are of importance. One division of the
questions could be in what sense the issue in the question affects
the respondent as a road user. All analyzed question blocks have
something to do with orderliness in the street, and especially QB4
(Standard of the sidewalk) and QB5 (Cyclists on the sidewalk) are
issues that affect an individual's walking along the street. This com-
plies with earlier studies by Ståhl et al. [24] where factors associated
with orderliness e.g. “poor snow removal” and “behavior of cyclists”
were the most frequently reported environmental barriers by older
(>65 years) pedestrians. It could be interesting to further study the
results for the oldest age group, especially regarding the associated
problems. This group consists of respondents between 65 and
97 years of age. Since elderly people are more heterogeneous in rela-
tion to age in comparison to younger individuals [11], there might be
differences within the oldest age group that our analyses do not de-
tect. Further, a study by [12] showed that fear of falling is considered
to be an important problem in very old people's movement in trafﬁc-
environments, a problem not directly related to trafﬁc, which implies
that contextual aspects are important when analyzing problems re-
lated to age.
4.2.2. Street
Regarding the analyses of how the relationships are related to the
Street variable, the results seem to be mainly affected by the character-
istics of the speciﬁc streets. Although not themain objective, analyses of
street characteristics may be needed in order to understand the varia-
tions. In Wahl [14], it was shown that the respondent's answers in
Street C differed from those of respondents in the other streets, and
these results were mainly explained by the fact that the characteris-
tics of Street C, with e.g. considerably lower measured speeds and
ﬂow, differed most from the other streets (see Table 1). These results
are conﬁrmed further in part B of the analyses in this paper, where
respondents in Street C were less likely to be in the high occurrence/
high annoyance category for QB1 (Trafﬁc ﬂow), QB2 (Speeding), as
well as QB5 (Cyclists on the sidewalk). Only a few signiﬁcant effects
are found in part A, and these results also seem to be logicalwith respect
to the characteristics of the streets. In QB2 (Speeding) respondents in
Street C were more likely to answer in the LO/HA category. These
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with the speeds measured here compared to the other streets. The
associated high annoyance in Street C may be interpreted in terms
of the adaptation level theory described in Brown [9] indicating
that along a street where low speeds are expected (like C), people
become more annoyed with occasional speeding as compared to
streets where speeding is quite common. Similar relationships
seemed to be found regarding QB5 (Cyclists on the sidewalk),
where a high expectancy of cyclists might lead to less annoyance
and vice versa. The respondents in the HO/LA category were likely
to come from Street A and B and in the LO/HA from Street C and D
(though small sample). It is hard to say exactly what characteristics
affect the outcome and we have no information on the extent to
which there actually are cyclists on the sidewalks. There are, howev-
er, other characteristics that might affect the respondents' expectan-
cies, and thereby attitudes, while walking. The streets are similar in
that there are no facilities provided for cyclists, but the possibility
of cycling (and feeling safe) together with motorized trafﬁc vary be-
tween the streets. For instance, Streets A and B are wider (2+2
lanes) and have wider sidewalks, while Streets C and D are narrower
(1+1 lane) with narrower sidewalks. Streets C and D have more
commercial amenities while Streets A and B are more associated
with being transportation routes.
4.2.3. Gender
As in Wahl [14] few signiﬁcant effects due to Gender were iden-
tiﬁed in the overall analyses. Gender is a variable that is common
to control for, but earlier studies imply that it can be hard to draw
conclusions based upon gender, since it is hard to separate from e.g.
socioeconomic factors [10]. Where signiﬁcant, the results show con-
sistently that men were less concerned about the tested items than
women. Similar results have been found in studies on e.g. risks (e.g.
[7][8]), but there are also contrary results where no differences have
been found with regard to gender [9]. For QB4 and QB5 the results of
the logistic regressions show that the respondents who answered in
the low occurrence/high annoyance category most likely were
women. But these groups were very small, and these results should
be regarded with care.
4.2.4. Walking frequency
Concerning the variableWalking Frequency, the results consequent-
ly also complywith the previous analyses inWahl [14], showing that re-
spondents who walked more frequently in their neighborhood stated
that the tested phenomena occurred to a higher extent than respon-
dents who walked less frequently. For QB1-2 and QB5, respondents
whowalkedmore frequently weremore likely to state that they associ-
ated the high occurrence with high annoyance. No signiﬁcant differ-
ences are found between the“normal” and the HO/LA and LO/HA
categories.
5. Future research
It should be noted that there might be more variables to control
for than Age, Gender, Street andWalking Frequency. It was not within
the scope of these analyses to control for variables as preferred trafﬁc
mode, walked distance or time spent in the environment. Further
analyses with regard to such variables could have contributed more
information.
Street characteristics (in terms of objectively measured data) are
used to explain some of the results related to the Street variable.
However, independent data on all question blocks analyzed in this
paper were not available. For instance, additional data concerning
number of cyclists on the sidewalk in relation to number of pedes-
trians could have made an interesting contribution to the analyses re-
garding cyclists on the sidewalk.The results in this paper may have implications for trafﬁc planners
when involving the public in the trafﬁc planning process, especially in
understanding respondents' statements, but also regarding differ-
ences within and between groups of respondents.
The respondents did not seem to state any exaggerated annoyance
in relation to the occurrence. This is encouraging in terms of under-
standing that a respondents' stated annoyance of something actually
may be based on actual occurrence and not necessarily a negative
stance. However, more research is needed in order to validate the re-
lationship, which may have been affected by methodological aspects,
e.g. the sequential positioning of the questions.
When it comes to group-wise differences, the results imply that,
except for Age, there are few differences regarding the tested items.
In many guidelines for public participation in trafﬁc planning there
are instructions on having as many groups as possible represented
in the sample in order to reﬂect the society and embrace as many in-
terests as possible (see e.g. [1]). Sampling of participants was not
within the scope of this paper, but the results raise questions on
whether focus on representative groups on a societal level is neces-
sary in order to get information from the public that is representative
enough. Further studies on which groups to address in different types
of studies are of interest.
6. Conclusions
According to the results in this study, the relationship between a
respondent's estimate of occurrence and level of annoyance implies
that the correspondence is rather good, suggesting that few respon-
dents state a higher or lower level of annoyance in relation to occur-
rence. These results imply that respondents' annoyance seems to be
based on actual experience and that one is not necessarily exaggerat-
ed in comparison to the other. Variations of this pattern occur,
though, and these variations seem to be likely to occur in the oldest
age group (>64 years) where many respondents associated high oc-
currence with low annoyance. Further variations are found in the
Street variable which implies that analysis of the characteristics of
the street may be needed in order to understand the variations in as-
sociated annoyance.
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